Isolation of a novel ras gene from Trichomonas vaginalis: a possible evolutionary ancestor of the Ras and Rap genes of higher eukaryotes.
The Ras subfamily proteins are small, monomeric GTP-binding proteins with vital roles in regulating eukaryotic signal transduction pathways. Gene duplication and divergence have been postulated as the mechanism by which such family members have evolved their specific functions. A cDNA clone of TvRsp was isolated and sequenced from a cDNA expression library of the primitive eukaryote Trichomonas vaginalis. The genomic DNA corresponding to the cDNA sequence was amplified by PCR and sequenced. Sequence analysis suggested that TvRsp was an intronless gene. This gene encoded a protein of 181 amino acids and contained the 5 conserved G domains that designated it as a Ras or Rap subfamily member. However, the deduced amino acid sequence shared only 34%-37% overall identity with other Ras subfamily members of different species, and the presence of motifs characteristic of both the Ras and Rap families of GTPase confused the familial classification of this gene. Phylogenetic analysis showed its origins at the divergence point of the Ras/Rap families and suggested that TvRsp was a possible evolutionary ancestral gene of the ras/rap genes of higher eukaryotes. This information was of importance not only from the perspective of understanding the evolution and diversity of eukaryotic signal transduction pathways but also in providing a framework by which to understand protein processing in the growth and differentiation of single-celled microorganisms.